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PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: Jia-Fam Wong Examiner: RUDE, TIMOTHY L 

5 Filing Date : 01/07/2002 Art Unit: 2871 

Serial No*: 09/683,482 Docket No*: ADTP0028USA 

Title: LIQUID CYRSTAL DISPLAY WITH A LOW DRIVING VOLTAGE 

10 To: Commie 6 ioner for Patents 

P.O. Box 1450 
Alexandria, VA 22313-1450 

Sub j ect s Information disclosure statement Under 
15 37C.F.R. §1*56 and 37C . F . R • §1 . 97 (c ) . 

Dear Sir: 

This is an Information Disclosure Statement in 
20 accordance with the duty to disclose information 
material to patentability under 37 C.F.R. §1,56. 
Applicants wish to make of record the documents listed 
on the accompanying form pto/SB/08. It is respectfully 
requested that the Examiner initials the cited 
25 references on the form and that it be made of record 
in the application and that a copy of the initialed 
form be sent to Applicants with the next communication 
from the Examiner. 

30 Since the information disclosure statement is filed 

before the mailing date of any of a final action, the 
requirement set forth in §1. 97(c) is satisfied. The 



1 
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prior art patents contained in the information 
disclosure statement were cited in communications from 
the Taiwan intellectual Property Office on 01/07/2004 . 
Applicant sincerely hopes that the examiner can 
5 consider the items contained in the information 
disclosure statement . 

According to the requirement set forth in 
37C.F.R.S1.98 and M.P.E.P. 6Q9 (8 th edition, Aug, 2001) , 
10 the applicant is submitting copies of the references 
cited by the Taiwan Intellectual Property Office (US 
Patent No. 5995186, granted Nov. 30, 1999) and a 
concise explanation of the relevance in this 
application hereinafter . 

15 

US Patent No* 5995186 discloses a parallel field 
liquid crystal display having straight data and common 
electrodes inclined at an angle to a gate line. The 
in-plane switching mode LCD { IPS LCD) comprises a first 

20 substrate 27 and a second substrate 26 opposite and 
parallel to the first substrate 27, an alignment layer 
59 disposed on an inner surface of the first substrate 
27, a polarizer 63 disposed on an outer surface of the 
first substrate 27, an alignment layer 62 disposed on 

25 an inner surface of the second substrate 26, and an 
analyzer 64 disposed on an outer surface of the second 
substrate 26. The IPS LCD further comprises straight 
and parallel data electrodes 48 and common electrodes 
49 disposed on the inner surface of the first substrate 

30 27, and a liquid crystal layer 60 injected between the 
first substrate 27 and the second substrate 26 (refer 
to Fig. (2) of the cited prior art). 
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The data electrode 48 is 95 " to the gate line 41. 
The alignment layer 59, the alignment layer 62 , and 
the analyzer is 90° to the gate line 41. The polarizer 
5 63 is 0° to the gate line 41 (refer to Fig. (3) of the 
cited prior art) . When no voltage is applied between 
the data electrode 48 and the common electrode 49, all 
of the liquid crystal molecules are aligned parallel 
to the first substrate 27 and the second substrate 26, 

10 and parallel to the principle transmission axis of the 
analyzer 64 » By forming the data electrode 48 and the 
common electrode 49 slant to the gate line 41, the 
viewing angle inverted problem is greatly improved 
such that the viewing angle inverted areas only appear 

15 at the corners of the display. When a voltage is applied 
between the data electrode 48 and the common electrode 
49, an electric field 13, which is 5* to the gate line 
41, is produced between the data electrode 48 and the 
common electrode 49. At this time, the liquid crystal 

20 molecules 77 adjacent to the first substrate 27 are 
rotated to the electric field direction; the liquid 
crystal molecules 78 adjacent to the second substrate 
26 are subject to an electric field below the threshold 
electric field so that the liquid crystal molecules 

25 78 retain in the original direction. In this manner, 
the liquid crystal molecules are continuously twisted 
between the first substrate 27 and the second substrate 
26. Polarized light having a polarized direction of 
the polarizer 63 is guided by the liquid crystal 

30 molecules to the perpendicular direction, which is 
par a 1 lei with the principle tr ansmittance axis of 
analyzer 64. As a result, a white state is obtained 
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(refer to Pig. ( 2 ) and Pig, (3 ) of the cited prior art) ♦ 

r 

Claim 1 of the present application is repeated here 
for reference : 



1. A liquid crystal display (LCD) comprising: 
a first substrate comprising a first surface; 
a second substrate comprising a second surface, the 
second surface being in parallel with and 
10 opposite to the first surface of the first 

substrate, and a pixel area being defined on the 
second surface; 
a first common electrode positioned on the first 
surface of the first substrate; 
15 a pixel electrode disposed above the pixel region 

of the second substrate, the second electrode 
having a first slit elongated along a first 
direction ; 

an isolation layer disposed on the surface of the 
20 second substrate to cover the pixel electrode; 

a second common electrode disposed on the isolation 
layer and within the pixel region, a second slit 
being defined on the second common electrode and 
along the first direction, the first and second 
25 silts being interlaced; and 

a plurality of anisotropic liquid crystal molecules 
with negative dielectric constant positioned 
between the first common electrode and the 
second common electrode, the longitudinal axis 
30 of the liquid crystal molecules being positioned 

along a second direction horizontally, and a 
first angle being formed between the first 
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direction and the second direction; 
wherein a biased electric field is formed as a voltage 
is applied between the first common electrode 
and the pixel electrode , 
5 such that (a) a first horizontal biased electric 

field is formed in the neighborhood of the 
second slit, the first horizontal biased 
electric field is perpendicular to the first 
direction, and the liquid crystal molecules 
10 are rotated to make the longitudinal axis of 

the liquid crystal molecules in the 
neighborhood of the second slit being in 
parallel to the first. direction, 
(b) the longitudinal axis of the liquid crystal 
15 molecules in the neighborhood of the first 

common electrode maintain along the second 
direction because no horizontal biased 
electrical field is formed near the first 
common electrode, and 
20 (c) the liquid crystal molecules between the 

first common electrode and the second slit of 
the second common electrode gradually rotate 
from the second direction to the first 
direction . * 

25 

Compared with US Patent No. 5995186 r the present 
application liquid crystal display is not only an TPS 
LCD, but is also featured in having an upper common 
electrode disposed on a lower surface of a top 
30 substrate* Therefore, two horizontal biased electric 
fields and two vertical biased electrical fields are 
provided by a biased electric field 120 formed between 
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the upper common electrode 104 and the pixel electrode 
208 and a biased electric field 220 formed between the 
lower common electrode 210 and the pixel electrode 208 . 
Under the circumstances, the rotation of the liquid 
5 crystal molecules 40 are accelerated by both the 
horizontal biased electric field 1201 of the biased 
electric field 120 and the horizontal biased electric 
field (not shown) of the biased electric field 220* 
In addition, the vertical biased electric field 1202 
10 of the biased electric field 120 will maintain the 
liquid crystal molecules 40 to rotate on a fixed plane. 
As a result, the driving voltage is lowered, the 
rotation of the liquid crystal molecules 40 is 
accelerated, and the wide view angle is obtained. 

In the cited prior art , not any electrode is 
disposed on the lower surface of the second substrate 
26. Therefore, it is impossible to produce the same 
number of components of biased electric fields. 

20 Furthermore, there is no vertical biased electric 
field produced between the first substrate 27 and the 
second substrate 26 to maintain the liquid crystal 
molecules to rotate on the fixed plane* In summary, 
the performance of the IPS LCD in the cited prior art 

25 is not equivalent to the performance of the present 
application LCD. 

It is clear that the LCD disclosed in the present 
application has a different structure and different 
30 function from the IPS LCD disclosed in the cited prior 
arts . 
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10 



15 



Since claim 1 of the present application is 
substantially different from the prior art patent US 
Patent No. 5995186, and all other claims are dependent 
on c laim 1 , a quick allowance of the present 
application is sincerely requested. 



Sincerely, 



Winston Hsu, Patent Agent No. 41,526 
P.O. BOX 506 
Merrifield, VA 22116 
U.S.A. 

e-mail : winstonhsu@naipo.com. tw 

(Please contact me by e-mail if you need a telephone 
communication and I will return your call promptly.) 
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